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Organic ChemistryOrganic Chemistry

Nomenclature: Nomenclature: 
AlkanesAlkanes

Organic Compound ClassificationOrganic Compound Classification
•• Have hydrocarbon chains (cHave hydrocarbon chains (carbon arbon & h& hyydrogen)drogen)

•• Saturated Saturated –– no double bondsno double bonds

•• Unsaturated: has double or triple bondsUnsaturated: has double or triple bonds

Type Kinds of Bonds Suffix

Alkane Single only -ane

Alkene Single and double -ene

Alkyne Single & triple -yne

Substituent 
Groups

Single (but not part of 
the longest chain)

-yl

Step 1.  Find the Step 1.  Find the “Parent Chain”“Parent Chain”

•• Where is the longest continuous chain of Where is the longest continuous chain of 
carbons that does not double back?carbons that does not double back?

Step 2.  Number the parent Step 2.  Number the parent 
chain.chain.

• Number the parent chain so that the 
substituent (attached) groups are on the lowest 
numbers

1          2           3         4           5

Attached Group is on carbon #2 of the parent chain

5          4           3         2           1

Attached Group is on carbon #4 of the parent chain

GREEN is the right 
way for this one!

Prefixes for # of CarbonsPrefixes for # of Carbons
11 MethMeth 66 HexHex

22 EthEth 77 HeptHept

33 PropProp 88 OctOct

44 ButBut 99 NonNon

55 PentPent 1010 DecDec

• Regardless of type (alkane, alkene, alkyne or substituent group)

Step 3.  Name the attached Step 3.  Name the attached 
groups.groups.

•• Carbon (alkCarbon (alkylyl) ) groups groups (Carbon & Hydrogen Only)(Carbon & Hydrogen Only)

•• MethMethylyl CHCH33 --

•• EthEthylyl CHCH33CHCH22--

•• PropPropylyl CHCH33CHCH22CHCH22

•• Specific Functional GroupsSpecific Functional Groups
•• Halogens (F, Halogens (F, ClCl, Br, I), Br, I)

•• Amines (NHAmines (NH22))

•• NitrilesNitriles (C    N)(C    N)
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Functional Groups & PriorityFunctional Groups & Priority
Priority Type Molecular Formula Prefix Suffix

1 Ester C-COO-C O
C-C-O-C

--- -oanate

2 Carboxylic 
Acid

C-COOH O
C-C-O-H

Carboxyl- -oic acid

3 Amide C-CONH2 O
C-C-NH2

Carbamide -amide

4 Nitrile C-C     N C-C     N Cyano- -nitrile

5 Aldehyde C-CHO O
C-C-H

Oxo- -al

6 Ketone C-COO-C O
C-C-O-C

Oxo- -one

7 Alcohol C-C-OH C-C-O-H Hydroxyl- -ol

8 Amine C-C-NH2 C-C-NH2 Amino -amine

9 Ether C-CO-C C-C-O-C --- Ether

10 Halogen R-X R-X Halo- ---

11 Alkyl C-C C-C-C Alkyl ---

Step Step 4.  4.  Alphabetize &  Alphabetize &  
combine like groups.combine like groups.

•• The prefixes The prefixes didi, tri, tetra , tri, tetra 
instead of saying the instead of saying the 
same group multiple same group multiple 
timestimes

•• Prefixes are not Prefixes are not 
considered when considered when 
alphabetizing alphabetizing 
(Example: (Example: dimethyldimethyl = = 
use the m from methyl use the m from methyl 
for alphabetizingfor alphabetizing

1,1,1-trichloro-1-
fluoromethane

1,1-dichloro-1,1-
difluoromethane

Step Step 5.  5.  Tell where the group is Tell where the group is 
attached to the parent chain.attached to the parent chain.

• Use the numbers of the parent chain for 
location of the attached groups

• List substituents alphabeticallyalphabetically.  Use 
commascommas to separate numbers and dashesdashes
between word and numbersword and numbers

1          2           3         4           5

2-methyl

Step 6Step 6.  Give the name of the .  Give the name of the 
longest chain with the longest chain with the 

appropriate endingappropriate ending
• If no functional group is listed shown, use 

the ending –ane, -ene, -yne.

• If there is a functional group, use the 
ending listed
–– If more than 1 functional group use the one If more than 1 functional group use the one 

with a higher priority.with a higher priority.

Other Order Other Order of Priorityof Priority

•• IN A TIE between SIMILAR GROUPS, the IN A TIE between SIMILAR GROUPS, the 
group lower ALPHABETICALLY gets the group lower ALPHABETICALLY gets the 
lower numberlower number

4-bromo-2-chloropentane or 
2-bromo-4-chloropentane ?

Draw Some Simple AlkanesDraw Some Simple Alkanes

•• 22--methylpentanemethylpentane

•• 33--ethylhexaneethylhexane

•• 2,22,2--dimethylbutanedimethylbutane

•• 2,32,3--dimethylbutanedimethylbutane
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AlkanesAlkanes

Example:  Name the following compounds:Example:  Name the following compounds:

CH
3 C CH

2 CH
2
Br

CHCH
3

CH
2
CH

3

CH
3

CH
3 CH CH CH2

CH CH
3

CH2CH3C

CH

CH
3

CH3

CH
3

CH3

CH3

AlkanesAlkanes

Example:  Write the structure for the Example:  Write the structure for the 
following compounds:following compounds:

3,33,3--dimethylpentanedimethylpentane

22--methylmethyl--44--secsec--butyloctanebutyloctane

1,21,2--dichlorodichloro--33--methylheptanemethylheptane

Structural FormulasStructural Formulas

• “Lazy” way to write the Hydrogens

• Instead of drawing the bonds, just state 
how many hydrogens are attached

• NOTE:  The bonds are between CARBONS 
in a parent chain, and not hydrogens!

Structural Formula
Lewis Structure

IsomersIsomers

•• StraightStraight chainchain alkanesalkanes:: AnAn alkanealkane
thatthat hashas allall itsits carbonscarbons connectedconnected inin aa
rowrow..

•• BranchedBranched chainchain alkanesalkanes:: AnAn alkanealkane
thatthat hashas aa branchingbranching connectionconnection ofof
carbonscarbons..

•• IsomersIsomers:: CompoundsCompounds withwith samesame
molecularmolecular formulaformula butbut differentdifferent
structuresstructures..

••TheThe CarbonsCarbons inin butanebutane (C(C44HH1010)) cancan bebe
arrangedarranged inin twotwo waysways

–– fourfour carbonscarbons inin aa rowrow (linear(linear alkane)alkane) oror aa

–– branchingbranching (branched(branched alkane)alkane)..

••DifferentDifferent isomersisomers areare completelycompletely differentdifferent
compoundscompounds..

––StructuresStructures

––physicalphysical propertiesproperties
••meltingmelting pointpoint

••boilingboiling pointpoint

––physiologicalphysiological propertiesproperties..
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o Other “special naming issues”
• n: Normal (straight chain)
• iso: In the middle (only with odd numbered chains)
• sec: 2 other carbons attached
• tert: 3 other carbons attached

Special Naming 
Considerations Alkenes, 
Alkynes, and Aromatic 

Compounds

Alkenes and Alkynes

• Unsaturated
– contain carbon-carbon double and triple bond to

which more hydrogen atoms can be added.

• Alkenes: carbon-carbon double bonds

• Alkynes: carbon-carbon triple bonds.

Naming Alkenes and Alkynes

• The longest chain must contain the
double or triple bond, 

•Name the parent compound by adding 
the suffix –ene or –yne to the name 
of the main chain if there is no 
functional group.

• Step 2: Number the carbon atoms in the
parent chain, beginning at the end nearest to the
double or triple bond. If the multiple bond is an
equal distance from both ends, begin numbering
at the end nearer the first branch point. The
number indicates which carbon the multiple
bond FOLLOWS. (i.e. between 2 and 3 is 2-)

• Step 3: Assign numbers and names to the
branching substituents, and list the substituents
alphabetically. Use commas to separate
numbers, and hyphens to separate words from
numbers.

• Step 4. Indicate the position of the
multiple-bond carbon. If more than one
multiple bond is present, identify the
position of each multiple bond and use
the appropriate ending diene, triene,
tetraene, and so forth.

• Step 5. Assemble the name.
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Naming Alkenes and Alkynes

When the carbon chain has 4 or more C atoms, number 
the chain  to give the lowest number to the double or 
triple bond.
1       2   3    4

CH2=CHCH2CH3 1-butene but-1-ene

CH3CH=CHCH3 2-butene but-2-ene

CH3CCCH3 2-butyne but-2-yne

Assigning Priority
• In a molecule with both a double and a triple 

bond, whichever is closer to the end of the chain
determines the direction of numbering. 

• In the case where each would have the same 
position number, the double bond takes the 
lower number. 

• In the name, “ene” comes before “yne” because 
of alphabetization.

Learning Check

Write the name for each of the following 
unsaturated compounds:

A. CH3CH2CCCH3

CH3

B. CH3C=CHCH3

Multiple Double/Triple Bonds

Cis and Trans Isomers

Double bond is fixed

Cis/trans Isomers are possible

CH3 CH3 CH3

CH = CH CH = CH

cis trans CH3

CisCis--transtrans isomerismisomerism
–occurs in an alkenes only

–not possible if one of the double bonded
carbons is attached to two identical
groups.
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Name These

C C
CH3

H

CH3

CH2CH3

C C
Cl

H

CH2

Cl

CH3

Unsaturated Fatty Acids

 Fatty acids in vegetable oils are omega-6 acids 
(the first double bond occurs at carbon 6 
counting from the methyl group)

A common omega-6 acid is linoleic acid

CH3CH2CH2CH2CH2CH=CHCH2CH=CH(
CH2)7COOH

6

linoleic acid, a fatty acid 

Trans Fats

In vegetable oils, the unsaturated fats 
usually contain cis double bonds.  

During hydrogenation, some cis 
double bonds are converted to trans 
double bonds (more stable)  causing a 
change in the fatty acid structure 

Omega-3 Fatty Acids

 Fatty acids in the fish oils are mostly the 
omega-3 type (first double bond occurs at the 
third carbon counting from the methyl group). 

 linolenic acid   18 carbon atoms   

CH3CH2CH=CHCH2CH=CHCH2CH=CH(

CH2)7COOH



 eicosapentaenoic acid (EPA) 20 carbon atoms      

Atherosclerosis

 Plaques of cholesterol adhere to the walls of 

the blood vessels & blood pressure rises as 

blood squeezes through smaller blood vessels  

Blood clots may form

Omega-3 fatty acids decrease the “sticking” of 

blood platelets (fewer blood clots) & can 

increase bleeding time

PolymersPolymers

• Large molecules formed by repetitive 
bonding of samller molecules called 
monomers
– Cellulose & Starch are built from simple 

sugars

– Proteins are built from amino acids

– DNA is built from nucleic acids

– Fats are built from 3 fatty acids and a 
glycerine
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Nomenclature: Nomenclature: 
Cyclic AlkanesCyclic Alkanes

CycloalkanesCycloalkanes
CycloalkanesCycloalkanes:: AnAn alkanealkane thatthat containscontains aa ringring ofof
carboncarbon atomsatoms.. RingRing sizessizes fromfrom 33 carbonscarbons toto 3030 oror
higherhigher areare knownknown..

Drawing and Naming Drawing and Naming 
CycloalkanesCycloalkanes

CycloalkanesCycloalkanes areare representedrepresented byby polygonspolygons.. AA
triangletriangle representsrepresents cyclopropane,cyclopropane, aa squaresquare
representsrepresents cyclobutane,cyclobutane, aa pentagonpentagon representsrepresents
cyclopentane,cyclopentane, andand soso onon..

••LineLine structurestructure:: AA shorthandshorthand wayway ofof
drawingdrawing structuresstructures inin whichwhich atomsatoms
aren’taren’t shownshown;; insteadinstead aa carboncarbon atomatom isis
understoodunderstood toto bebe atat eacheach cornercorner andand
hydrogenshydrogens areare “understood”“understood”..

••StepStep 11:: UseUse thethe prefixprefix cyclocyclo-- withwith
thethe parentparent chainchain..

••StepStep 22:: NumberNumber thethe substituentssubstituents
startingstarting atat thethe groupgroup thatthat hashas
alphabeticalalphabetical prioritypriority,, andand proceedproceed
aroundaround thethe ringring inin thethe directiondirection thatthat
givesgives thethe secondsecond substituentsubstituent thethe
lowerlower possiblepossible numbernumber..

Additional Rules for Naming Additional Rules for Naming 
CyclicsCyclics
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Cycloalkanes with Side GroupsCycloalkanes with Side Groups

CH3

CH3

CH3

CH3

CH3

CH3

m ethylcyc lopen tane

1,2-dim ethylcyc lopentane

1,2,4-trim ethylcyclohexane

Learning CheckLearning Check
CH3

CH3

CH3

CH3

CH3

Aromatic Compounds and 
Benzene

Aromatic compounds contain benzene.

Benzene, C6H6 , is represented as a six carbon 
ring with 3 double bonds.

Two possible can be drawn to show benzene in 
this form.

H

H

H

H

H

H

H
H

H

H

H

H

Aromatic Compounds 
and the Structure of Benzene

• In the early days the word aromatics was
used to described many fragrant
molecules isolated from natural sources.
Today the term aromatic is used to
describe benzene like molecules.

• It has alternating three carbon-carbon
double and three single bonds.

Aromatic Compounds in 
Nature and Health

Many aromatic compounds are common in nature 
and in medicine.

COOH

COOCH3

CHO

OCH3

OH

Aspirin Vanillin

CHCOOH

CH3

CH3CHCH2

CH3

Ibuprofen

Naming Aromatic Compounds

Aromatic compounds are named with benzene as 
the parent chain. One side group is named in 
front of the name benzene.
- No number is needed for mono-substituted benzene since all 

the ring positions are identical.

methylbenzene chlorobenzene
(toluene)

CH3 Cl
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Naming Aromatic 
Compounds

When two groups are attached to benzene, the ring 
is numbered to give the lower numbers to the side 
groups.  The prefixes ortho (1,2), meta (1,3-) and
para (1,4-) are also used.

CH3

CH3

Cl

Cl

Cl

CH3

1,2-dimethylbenzene 1,3-dichlorobenzene 1-chloro-4-methylbenzene

(ortho-dimethylbenzene) (meta-dichlorobenzene) (para-chloromethylbenzene)

Some Common Names

Some substituted benzene rings also use a common 
name.  Then naming with additional more side 
groups uses the ortho-, meta-, para- system.

CH3

Cl

CH3 OH

Toluene meta-chlorotoluene phenol
(Methylbenzene) (meta-chloromethylbenzene) (hydroxybenzene)

• Many substituted aromatic compounds have
common names in addition to their
systematic names.

Learning Check

Select the names for each structure:

a.  Chlorocyclohexane

b.  Chlorobenzene

c.  1-chlorobenzene

a.  Meta-xylene

b.  Meta-dimethylbenzene

c.  1,3-dimethylbenzene

Cl

CH3

CH3

Learning Check

Write the structural formulas for each of the 
following:

A.   1,3-dichlorobenzene

B.   Ortho-chlorotoluene

New Attached Groups

• Phenyl

• Benzyl

• Nitro   -NO2

2,4,62,4,6--trinitrotoluenetrinitrotoluene

Benzyl alcohol

4-phenyl-1-butene

Refer to your chart for order 
of priority!


